A discrepancy appears to exist between total blood volume as calculated from albumin space and large vessel hematocrit, and total blood volume as calculated from red cell volume and this hematocrit (1, 2) . The hematocrit as measured on arterial or venous blood indicates a ratio of red cell volume to plasma volume that is higher than the total body red cell volume to total body plasma volume ratio. Fahraeus (1) in 1921 performed experiments with blood flowing through fine glass capillaries in which he demonstrated a lower hematocrit in the fine capillaries than in the larger entrance or exit vessels. It was postulated that this phenomenon was due to laminar flow with axial streaming of red cells and consequent excess of plasma. Hence, the concept of a "small vessel or capillary hematocrit" was conceived.
Freis, Stanton and Emerson (3), using T-1824 dye and differential agglutination of red cells (Ashby technique), studied the transit times of plasma and red cells through the human forearm and found a more rapid circulation for red cells than for plasma. Lawson, Overbey, Moore and Shadle (4) studied the pulmonary circulation in dogs with T-1824 dye and p82 tagged red cells. These authors concluded that the hematocrit of the pulmonary capillaries was much lower than ' Table IV . The large volume after antecubital vein injection can be explained by the fact that it includes the venous volume from the site of injection and all possible equitemporal injection sites. "Pulmonary" volumes were also calculated from the extrapolated downslopes of the plotted curves according to the method described by Newman, Merrell, Genecin, Monge, Milnor and McKeever (7) . The average total "pulmonary" blood volume measured 688 ml. following antecubital vein injection and 231 ml. following pulmonary artery injections (Tables III and IV (8) . It is more likely that, under conditions of peripheral injection, the largest volume in the series through which the indicators are diluted includes the venous system and perhaps the right heart. Hence, the slope following peripheral injection would measure this volume rather than that of the lung. On the assumption that the slope following pulmonary artery injection measures pulmonary volume, the hematocrit of this "pulmonary" vasculature was calculated. The ratio of "pulmonary" to large vessel hematocrit again in these cases averaged .98 (S.D. .05) (Table IV, Figure 2 ). These data demonstrate that during one circulation there is no measurable loss of tracer albumin by this method in the pulmonary capillaries. Had there been utilization, the total blood flow as calculated from tagged albumin would have been significantly higher than the total blood flow as calculated from the tagged red cells. Since the calculated blood flows are essentially identical the hematocrit of the lesser circulation can be recalculated directly from the ratio of mean circulation time of red cells to mean circulation time of plasma albumin as follows: Vrbc = Frbc X Trbe (1) and VP, = Fpl X Tpl (2) where V, F, and T represent volume, flow and mean circulation time of red cells (rbc) and plasma (pl Similar reasoning can be applied in determining the hematocrit of the "pulmonary" circulation directly from the measured downslopes of the extrapolated curves without blood flow calculation. By this method the "pulmonary" hematocrit averages .98 + .06 (S.D.) (Table V) .
In drawing conclusions from these data it is necessary to be aware of certain limitations inherent in the method used in this study. Volumes measured by mean transit times must in-1389 (6) elude the blood contained in all the vessels from the injection site and all possible equitemporal injection sites to the sampling site and all possible equitemporal sampling sites. Thus, the hematocrit measured, especially following peripheral vein injection, is the average hematocrit of blood in the great vessels, heart, and the pulmonary capillaries. This amount of large vessel blood would be expected to partially mask any effect on the measured hematocrit of the blood contained in the pulmonary capillaries. Much of this large vessel blood can be eliminated from the measurement by injecting the indicators into the pulmonary artery. Though there is the possibility that mixing in the pulmonary artery is incomplete, this probably has no bearing on the hematocrit results. The albumin and red cells are well mixed before injection and should therefore have the same opportunities with respect to their pathways through the lung. Incomplete mixing with pulmonary artery blood can only result in measurement of the hematocrit of a portion, rather than the whole, of the pulmonary capillary bed. It would seem reasonable, however, that results obtained in a part of the lung would be representative of its entire capillary bed. The average volume measured by antecubital vein injection was 2163 ml. compared to an average of 1252 ml. by pulmonary artery injection (Table II) . In spite of this elimination of about 900 ml. of large vessel blood the ratios of the mean transit times for red cells and plasma remained identical (.97 ± .02), as did the calculated hematocrit ratios (.98 ± .02) (Figure 3) . Neither of these ratios is statistically different from unity (P > .05), and their failure to change with injection site indicates that the circulating pulmonary hematocrit is not significantly different from the hematocrit of the larger entrance or exit vessels. The tabulated change in ratio of central hematocrit to large vessel hematocrit with injection site shown in Table II (from .99 ± .04 to .98 + .07) is an artefact introduced by the statistical variations in blood flow measurement. This has been eliminated, as explained previously, in the construction of Figure 3 .
These data would indicate, therefore, that in the pulmonary capillary bed of man no significant degree of axial streaming of red cells can be demonstrated by this method, and that the pulmonary capillary hematocrit, as measured by mean transit time single circulation techniques, is not significantly different from the large vessel hematocrit. Similar experiments in this laboratory utilizing the human forearm capillary beds have also failed to show evidence of significant red cell streaming in its component organs (9) .
If then, as these studies suggest, red cells and plasma have the same relative volume of distribution in a single circulation in the lungs and forearm capillary beds as they do in the larger blood vessels, how can the apparent excess of plasma albumin space as measured by total body plasma volume determinations be explained? Studies of the splanchnic area in man in this laboratory (10) and independently by Lathem and Gordon (11) by an equilibration method (12) Another possibility to be considered is that albumin entering a capillary might not diffuse into a layer of slow moving plasma lining the capillary wall during a single circulation. The rate of mixing of entering albumin with this circumferential layer of plasma will depend upon the rate of diffusion of albumin in flowing plasma. Since albumin is of relatively large molecular size, its rate of diffusion is less than that of the smaller crystalloids and might be sufficiently small to prevent complete exchange with the circumferential layer of plasma albumin during a single circulation.
Under these circumstances, the method used in this study would not be expected to measure the volume of this lining of plasma.
Failure of complete exchange of intravascular albumin does not seem likely, however, from the following consideration: if there were critical differences in mixing, due to variations in diffusion characteristics of substances of different molecular size, one would expect that small molecules would exhibit more complete exchange with the circumferential plasma layer than larger protein molecules. If this were the case the mean circulation time of albumin during a single circulation would be significantly less than that of smaller crystalloids. However, in studies of the central circulation the mean transit times of thiocyanate ion (14) and ionic Na24 (15) have been found to be identical with simultaneously injected labelled albumin and hence must have the same intravascular volume of distribution as the albumin. It would seem then to be valid to assume at this time that, during a single circulation, albumin mixes with all the plasma contained in a capillary into which it enters. were simultaneously but independently measured in the lesser circulation in normal human subjects using Crl1 tagged red cells and I131 tagged albumin. Hematocrits of the lesser circulation and "pulmonary" capillaries were calculated from the data and compared to the arterial hematocrit measured in Wintrobe tubes. The ratio of lesser circulation to large vessel hematocrits averaged .98 ± .02 (S.D.). The results suggest that axial streaming of red cells in the lung capillaries does not occur to any significant extent.
